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ABSTRACT 



The present invention relates to a method of bleaching 
pul p to a brightness of at least ISO 80 by Utilizing at 
least two of the following bleaching agente: oxygen, 
ozone, peroxide. The invention i. characterized of cod- 
ing the pulp, treating the pulp with at lew* ono of the 
following agents or manners: acidifying, F.DTA and DTPA, 
for reaving heavy metals, delignifying pulp ma pres- 
surised, two-step oxygen stage, and bleaching the pulp 
with at least one of the following agents: o 2 , o 3 , C10 2 . 
ii 2 o 2 - 



(Fig- 3) 
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A METHOD OF BLEACH IK G PULP 

The present invention relates to a method of bleaching 
pulp to a brightness of at least ISO 80 by utilizing at 
least two of the following bleaching agents: oxygen, 
ozone, and hydrogen peroxide. 

Efforts have been mrde, e.g. , for environmental reasons 
to lessen the use of elementary chlorine in bleaching of 
chemical pulp. The first efforts led to use of chlorine 
dioxide, which as such is a better alternative than ele- 
nAntary chlorirv* in tormc of ©nvironaent.il protection. 
Also marketing factors are turning the trend in the di- 
rection of total abandonment of chlorine, both elementary 
chlorine and compounds of chlorine. Very many customers 
attach great importance to the tota lly chlorine free 
(TCF) manufacture of the product they are using. Manufac- 
ture free of gaseous elementary chlorine (ECF) is 
regarded as the minimum requirement . 

A few years ago, when or ore bleaching of medium consist- 
ency pulps had developed to a form applicable in an in- 
dustrial scale (cf. FI 89516) , most companies who de- 
veloped processes and equipment for the pulp industry 
concentrated almost exclusively on ozone bleaching to 
develop it to a form that could be utilized in their own 
processes. 

However, ozone has its drawbacks too- The worst of these 
ite probably its high price, which is mainly attributable 
to a fairly complicated mode of manufacture. Another 
drawback is its high reaction activity, which means that 
the plants using ozone, in the same way as those using 
chlorine, have to be kept absolutely gas-tight. For the 
eame reason, o2one may ©a«ily damag* tho colluloca itcalf 
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if the amount of dosed ozone is not exactly correct or 
mixing is not efficient enough. 

For the above reasons , bleaching sequences have been 
lately supplemented with both peroxide stages and EO? 
stages, especially pressurized stages (cf. article 
••Medium consistency pulp washer generates superior- wash- 
ing efficiency", TAPPI Journal, June 1990; PCT/FI92/- 
00198; EP patent application 93301222; Wo Patent appli- 
cation PCT/FI93/00222) ♦ However, it becomes apparent from 
the above publications that the role of ozone is still of 
great significance in bleaching oequoncoo . 

The present invention strives for paying attention to 
both environmental values, which are turning -the trend 
away from chlorine chemicals, and economic points of 
view, which aro to at loact como extent opposed to uca of 
ozone- The method of the present invention enables 
bleaching of pulp up to a brightness of e^ to 85 ISO or 
even to a higher brightness, with no need to use either 
cniorj.no or ozone, ir, however, a ©till higher- brightneoa 
is desired, one peroxide stage of the sequence according 
to the invention is replaceable by an ozone stage, in 
this way, a brightness of ISO 90 is readily achievable. 
Correspondingly, it is also possible to use much less 
chlorine dioxide than before for the production x>£ fully 
bleached pulp. 

The character!* tic features of the method of the inven- 
tion are best seen from the accompanying claims. 

The method of the invention is described in Diore detail 
in the following, by way of example, with reference to 
the enclosed drawings/ in which 
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Kig. 1 shows a preferred embodiment of the bleaching 
sequence according to the invention; 
is a graphic illustration of a significant bene- 
fit gained by the invention; and 
shows a preferred subproceas of the bleaching 
sequence in accordance with the invention. 

The bleaching sequence X/Q-0/0-EOP-P 1 -P 2 -P 3 of the embodi- 
m ent shown in Fig. 1 is started with a previously Known Q 
stage, the purpose of which is to remove heavy metals 
from the cellulose pulp by chelating (e.g.. EDTA, DTPA or 
equivalent compounds) or acidifying in ordor to prevent 
them from impeding the peroxide stages (P n ) which follow, 
•in this stage, it is also possible to treat the pulp with 
enzymes (denoted with X) , which expose the lignin con- 
sidering later delignif ioation stages. The oxygen stage 
O/O. which oceo next, i« aotuolly f°~nod o^o^nore 

^essurized oxygen delignifjLcation_stages or ste £ s_with^ 

coition with Fig. 2. The third stage. EOP (alfcalxc 
. „.~** r * vh i r h ^ ^-r^^T-^t-H fror ♦:>.« O/O 
c ta g « with wa*h. i« dUdosad, e.o-. in article "Medium 
consistency pulp washer generates superior washing effi- 
ciency". TAPPI Journal, June 1990. The peroxide stages 
25 (P ) which come next in the sequence and which are prefer- 

ably P re S5 uri».d but may *leo be atmospheric, aro oorr.- 
spondingly disclosed, e.g.. in MO patent application 
PCT/FI92/00198. The use of a pressurized reactor is ad- 
vantageous especially when gaseous chemicals, such as 
30 oxygen, are used or when gaseous chemical is generated in 
the reactor, ao happen, when hydrogen poroxi*« split* 

into water and active oxygen. 

Fig 1 on the other hand, illustrates an advantageous 
arrangement for circulating waeh liquid in the bleaching 
sequence. In other words, washing after the last bleach- 
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ing stage, P 3 in this case, is effected with white water. 
The riltrate thereby resulted is conveyed over the pre- 
ceding bleaching stage P 2 to serve as the wash liquid of 
the washer in stage P x . The washer of stage P 2 is supplied 
5 with fresh water of about 75°C to serve as the wash 

liquid therein- The filtrate from stage P 2 , or at least a 
portion thereof, is conveyed to the washing stage after 
EOP to serve as a wash liquid therein. The filtrate 
received therefrom is taken to the washing stage follow- 
10 ing the metal removal Q. The circulation of the filtrate 

from the washing in stage P 2 especially results in that 
the peroxide which hao ooms from tho ctago P 2 and «nter«d 
the filtrate ends up in the oxygen stage and intensifies 
its delignif ication reaction. If we go further in the 
15 proems, it is possible that the peroxide-containing 

filtrate from a washer of some* other bleaching stage, 
o.g. , P x or P 3/ ic takon to the washing stage of brown- 
stock. Thus, peroxide is taken also via this route to the 
delignif ication. stages. 

20 

The reason for connecting two oxygen stages in sequence, 
a* in .fig. 1, as shown in Fiy- 2. Tii« via U^:- axiri, iua\- 
cates the kappa number and the horizontal axis the time 
used for the process. Graph a) shows a conventional 

25 advance of a bleaching process. I n oth ejr_j^ rds ' as soon 
as the chemicals hove beenjnioced_wi^ the kappa 

number of *~the pulp declines sharply. Later it becomes 
steady to euch an extent that an extension of time does 
not bring an essential change to the reaction result. 

30 Naturally, there are various reasons for that. Firstly, 
consumption of the. chemical slows down tho declining of 
the kappa number. Secondly, more and more reaction prod- 
ucts are formed in the suspension nearest to the fibers 
all the time, whereby the unreacted chemical still pres- 

35 ent in the suspension does not easily access the fibers. 

Thirdly, the amount of lignin present in the fibers 
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decreases, whereby its detachment from the fibers in 
proportion takes place more slowly. And fourthly, because 
pulp always contains some amount of gas, the gas which is 
contained by the pulp after mixer and being in the form 
of micro bubbles tends to adcum"ulate by nature and pro- 
duce bigger bubbles, which impede mass transport in the 
pulp suspension. Bubbles are also generated «» produot of 
bleaching reactions. Such reactions may be, for example, 
the splitting of hydrogen peroxide into water and active 
oxygen. A new mixing stage breaks bi g_bubbles into micro 
bubbles. Thus? it mayTe' esti mated~ that luxing^lone 
soiiwhat improve^tb^fcgea tinenfc resu lt. Graph b) indi- 
cates what happens if the first reaction is in a way 
interrupted at point t lt a new portion of chemical is 
dosed to the suspension, and is mixed therewith evenly 
and efficiently. It can be seen that the shape of graph 
t>) is equal to the shape of graph a) after tho ohomical 
addition. A comparison between tho kappa numbers indi- 
cated by graphs a) and b) when time t 2 has passed reveals 
20 that the procedure in accordance with graph b) brings a 
considerably lower kappa number than the procedure illu- 
atrated by graph a) . It ia naturally _co.»c«ivabl« fcm.l. 
chemical could be added once more to the suspension, and 
obtain a still lower kappa number in the same time and 
25 practically with the same amount of chemicals. 

Fig. 3 illustrates slightly more in detail an implementa- 
tion of the O/O stage in a sequence of a preferred embo- 
diment of the invention, outermost in the left is shown a 
washer, denoted with reference numeral 10. which effects 
removal of heavy metals from the pulp. The waohor may b« , 
e.g.. A. AHLSTROM CORPORATION'S DD-was her or Kar-yr Inc.'s 
pressure diffucer. After washer lo, the pulp is convoyed 
tc^r^te^T^Ixer 12 for raising its temperature, and 
further Vla"~aTT--*f«ermedlate tank 14 by pump_l6_into a 
mix*r 18, where pulp is mixed with at least oxygen as a 
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bleaching chemical and so dium hydroxide f or pH regula- 
t ion . " I £ ItT is desirable to add a little peroxi de to th| a 
oxygen stage, it can be mixed wit h the same mixer 18. 
Steam and/or magnesium , preferably mag nes ium sulphate , 
5 may— STso" Ee mixed by mixer 18. Mixer 13 is replaceable 
with an MC pump provided with at least one chemical feed 
conduit, in which caoe the pump 16 posterior to tho fitoan 
mixer 12 could substitute for mixer 18. A precept for 
fixing chemicals, especially oxygen, is a division ratio 
10 60/40. In other words, the first stage is supplied with 
60% of the to tal ^ ajnovnt of oxygen and the se cond j gith 
4lTT7~"Tn~~ge7ierel7 the chemical doeage for tha f irct oxygon 
step is 5 to 20 kgC 2 /admt and, if peroxide is fed to the 
first stage, the dosage is relatively small, only about l 
15 to 10 kg/adrat. From the mixer 18, pulp is discharged and 
fed to a reaction tower 20, where the pH value is kept 
within tho rang© of O to 13, preferably 10 to 11. 5 , the 
temperature within the range of 7S to 110 °C, preferably 
85 to 95°C, and the pressure within 2 to 15 bar, prefer- 
2 0 ably 3 to 10 bar. The retention time in the first reac- 
tion tower 20 is about 10 to 60 minutes, preferably 25 to 
50 minutoc. 

From the tower 20, pulp is discharged with a discharge 
25 means 22 via a second nixer 24 to a second reaction tower 

28. The discharge means moy be meana whioh is capable of 
gao separation, thereby eliminating the above described 
gas probrem (e.g., means disclosed in WO patent applica- 
tions PCT/FI90/000S5 and PCT/FI92/00216) . Preferably pulp 
30 is fed to the reaction tower 20 with a distributing means 

26, which enourea that the pulp column grove ovonly in 
the tower 28 and that no channelling takes place. Said 
distributing means is described, e.g. , in US patent 
4,964,950, and its use for the above described purpose is 
35 dealt with in FI patent application 92S805. The chemical 

dosages in mixer 2 4 are as follows: 5 to 20 kgO a /admt and 
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about 5 to 40 kg/adnt peroxide; the whole peroxide dosage 
preferably added to this second step. The P H value la 
kept, by feeding sodium hydroxide, in this second oxygen 
step within the range of 9 to 13, preferably 10 to 11.5, 
5 the temperature within 75 to 110»C, preferably 85 to 
95«c, and the pressure within 2 to 10 bar, preferably 3 
to 5 bar. The retention time in the second reaction tower 
28 is about 30 to 100 minutes, preferably 4 5 to 90 min- 
utes. From the tower 28, the pulp is discharged via dis- 
10 charge means 30, which separates gas if necessary, to a 
blow tank 32, wherefrom it is conveyed by a pump 34 to a 
washer 36. I£ gas is separated by discharge means, it is 
advantageous to lead the gas into the blow tank 32. 

A second embodiment of the bleaching method according to 
the invention is a bleaching sequence, by which a pulp 
brightness of. ISO 90 is obtained. In this aoguence, th« 
first peroxide stage of the sequence shown in Fig. 1 is 
replaced with an ozone stage. In other words, the 
20 sequence will be 



15 



25 



30 



An alternative sequence is naturally 

Q-O/O-EOF-2-P-P, 
from which the enzyme treatment has been left out. 

To tn<=t above ecquonoo »ay also bo applied a combination 
of medium consistency ozone bleaching and pressurized 
peroxide stage, vhicli is described, for example, in WO 
patent application PCT/FI92/00198 In that case, the 
sequence will t>*t 

X/Q-O/O-EOP-ZP-P-P - 

When the enzyme treatment is omitted, the sequence will 
; 35 be 

Q-O/O-EOP-ZP-P-P - 
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Other applicable seances, characteristic of the method 
or the invention, -re, for the following. 

o-Q-b/o-P n , 

which is carted with oxygen delignif icatxon and con- 
5 tinued with the sequence described above. For example xn 
this sequence a great benefit is gained if one of the 
filtrates of peroxide -tagee P n is introduced xnto a 
washing stage preceding the oxygon delignif icatxon O. It 
Z also possible to add some peroxide to saxd oxygen 
10 delignification stage for making this .ore e«-- n t 

X , Kv^vM-nflas Of UP tO ISO 85 



With this sequence, a fcrigntness of 



an 



obtained. If the bright^., of Z«> SO de=xred. 
ozone stage may be added before the peroxide stage as 
follows: 

15 0-Q-0/0-2-P n# or 

o-Q-o/o-z/z-Pn, 

than on© ozone bleaching step as 
where Z/2 moano moro tnan one 

described, e.g.. in FI publication 895^6 In P™ctxce 
this is effects so that ozone is mixed with pulp by and 
7ro» a plurality of mixer a sequentially, without any pulp 
washing therebetween. G« may be dinch.rged from 
ozone step*, a S disclosed in HO patent application *-r/- 
FI92/00276, so that a new addition of ozone would brxng 
in proportion « VW dosage of ozone into the pulp. 
Naturally, *oWOHiWf "guences are applxcable. 

O-Q-0/0-SSP-P n , 
O-Q-O/O-ZP. 

o-Q-O/o-Z/zp, and 
0-Q-0/0-Z/ZP-P n 



Example 1 



A pulp mill had the sequence 

Do-O-EOP-Di-E-Dj 
in use, where D denotes a chlorine dioxide stage xn gen- 
eral. A normal dosage in this case is about 40 leg actxve 
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, - i < about 15 kg C10 2 /ad.nt. When tac 

O/O, in other words 

Dq-O/O-EOP-Dj-E-D^ ^ * 

«. chorine W to tk. s t a,e D 0 could « r-«* « ■ 

«i« » *. " oL 

*,* ra f in otJierr words over 60%. Regard ing 
.thence, the change in the consumption of active chlor- 
inlwas ^bout 70 -> 45 Kg Cl,admt, i.e., of the order of 
5 %. The AOX reduction which is often use, as a - - 
o£ environmental loading, is over 50%, i.e.. < 1-° ^/ 
»a»t. Tne o/o stage may .1- - —Xy *uppl~a 
peroxide because the D 0 stage is as such a highly effx 
cient remover of heavy metals. 

Tests performed have given the following kappa numbers 
and brightness values in varioue stage-. 



?.o Kappa 

Brightness 



D O/0 p EOP D 2 

16 3 3 <0.1 

50 83 90 



The above results indicate that the D 0 staqe may be mod- 
ified so that it only removes heavy metal* and -= tivates 
2 , lignin, whereafter the O/O stage in accordance with a 

preferred embodiment or the invention, inten.ifxed vxth 
peroxide, is vory «»f£ici«nfc- 

Example 2 

30 A pulp mill used the bleaching sequence 

Dl /0-O/0-E op -D 2 -E, 

35 by Which a brightness Of ISO SO was achieved. However, 

. since the segu.nco further had two chlorine dioxide 
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stages, the .111 wanted to substitute so.e otner che.lcal 
for chlorine. They ended up to replace tlu. -con* chlor- 
ne-using stage, 0 2 , with one or -re peroxx d e stages and 
the first chlorine-using stage D x w.th a st-geX/Q which 
^tivates Hgnin *nd removes heavy metals, and in which 
f " exaile, H-A, DTP* or equivalent and enzy.es <X 
stage) are used. Thus, the resulting bleachxng W one. 
was 

X/Q-0/0-EOP-PX-P2-P3 *• 

Th e dosages (kg/admt, in the test perform were In ac- 
cordance with Table 1 beXow. Table 3 .how. t h . co^- 
Ung process parameters. The production rate an the test 
^500 -drnt/d. MaOH is not always added to the P stage 
\l 2 in Table 1) preceding the last P stage, when the pH is 
remains lower, pulp i. activated and delignif ied prior to 
the last P stage. An appropriate P H in .uen a stage »ay 
be 3-7, most preferably approximately 5. 
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fable 1 



40 





x/o o/o 


EOP 


Pi 





NaOH 


25 


5 


11 


i 

7 


° 2 
H 2 0 2 


20 
5 


6 
7 


40 


5 21 


H 2 S0 4 


5 








Bedta 


3 








1 DTP A 


2 


2 






MgS0 4 


3 


2 






Enzyme 

so 2 


5 - 10 






3 
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Table 2 
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15 





O/O 


EOP 


P l 


P 2 


P 3 t 


Jl Temperature <o 


95 


AO 


05 


70 


85 


Retention 50 


150 


23+1O0 


180 


60 


180 


Kappa 15.2 


<8 


<5 


<3 




<2 


Brightness 3 4 


45 


65 


75 


77 


>83 


pH 5.5 


11 


11 









In the best succeeded trial, cv~n > 85 ISO brightness w s 
20 achieved, which was much better than expected. The addi- 

tion of peroxide to the oxygen stage o/O raised the 
brightness values considerably, i.e., fron 45 to 55 ISO. 
The kappa number again declined from 15 to 5 without an 
addition of peroxide, but when peroxide vac added, from 

25 15 to 4. 

Generally speaking, a bleaching sequence Q-O/O-ECP-P^Pj- 
P 3 with dosages (kg/admt) shown in Table 3 below, results 
±o pulp the quality of which is good and the manufactur- 
30 ing costs of which are not hiqh. Below each range is 

shown a dosage which has proven especially advantageous 
in our tests, but such values have to be considered 
approximate . 

35 Example 3 

In tests with pressurized pe-->xide bleaching, it was 
found, among OT^ier things, that the same bleaching 
result, with regard to both brightness and kappa number, 
40 as was earlier received unpressurized with three hours' 
treatment was now received in one hour when the pressure 
was about 5 bar. Further, the tests revealed that pree- 

P120S/EM8 



10 



15 



20 



25 



30 



35 



2132056 



13 



surizcd treatment also considerably improved the effect 
of chelating agents sucn as ,or, and ottpa. The -P-o- 
ra ent even see** to «*e it possible to totally -xv. up. 
separate discharge stage of heavy metals and to effect 
chelating of heavy metals in connection with each pero, 
ide-using delignif ication/bleaching stage. Thus. the 
nowadays very popular unpressurized sequence 
Q-P-2-P 

could be replaced with a sequence 

in which stages are pressurized and they, or at 

tease the rlrst or the, could *~ auppli- with .holing 
agents for binding heavy metals. 

Pressurised peroxide stages also facilitate replacement 
of the above described sequence Q -0/0-ECP-P„ by a sequence 

Q-O/0-P n , 

by which a brightness as high as ISO 85 is achieved. When 
a brightness of ISO 90 is desired, the peroxide stage *ay 
be replaced with a combined ozone and perox.de stacje 
Q-O/0-ZP- 

As can be seen froa the above description, a novel envi- 
ronmentally friendly bleaching method has been developed. 
tonD * , . fh „ earlier used bleaching 

which facilitates removal of the earlier 

stages, whicn employ both cl-e ntn ry chlorine »nd oom- 
pouLs of chlorine, and lessens the us, of expensive 
ozone. However, it is to he noted that the above descrip- 
tion handles only a few exemplary embodiments of the 
caching method of our invention, and it is by no . an 
intended to rh. invention fro* v,h*t i. ^= - 

a c CO »pa„yin, claims. Thus, It is for ex.mple ~Xt 
. evident that also in those sequences where the feed of 
en.ymes to the metal removal stage has not been separate- 
ly disclosed, such teed is possible. 
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CLAIMS 

, A method of nleachin* pulp with chlor ine-free chci- 
1. A metnoa lM „v ISO 80 by utilizing at 

ozone, peroxide, 

wherein the following stages are performed. 
a , cooking of the pulp, 

! treatino of the pulp with at least one of the 

Gloving ZnJ or manners, for removing heavy metals: 

a ? idifyi "ilSi^n of the pulp in o^n ^ 
°o,0, . *S "s «o or .ore steps, with no wash therehe- 

tween, and , st one Q f the 

d) bleaching of the pulp with at least on 

following: 0 2 . o 3 , clo 2 . H 2 Q 2 . 

2 a method as recited in claim 1. wherein in stage d) 
L p"p i. first hieached in the HOP stage and tnere- 
after in at least one peroxide stage - 

, . , , uhorain the ovygcn 

3. A method « recited in oU« 1, 

stage in c) is pressurized. 

, ^hod as recited in claim 1, wherein the oxygen 
^^esperoxide to intensify the deification 

reaction, 

, a method as recited in claim 1. iS 
LoKed to Kappa numher 25. preferably 15, x„ stage a). 

«, 0 d ac r-citcd in claim 1. wherein the oxygen 
about 15 kg/admt. 
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A method as recited in claim 4, wbwrein the first step 
is supplied with O to lO Kg/admt or peroxide. 

8. A method as recited in claim 3, wherein in the first 
step, the temperature is 75 to 110*C, preferably a5 to 
95«C, the pressure is 2 to 15 bar, preferably 3 to 10 bar 
and the pH is 9 to 13, prererably io to n.5. 

9. A method as recited in claim 3, wherein the second 
step is supplied with 5 to 20 kg/admt, preferably about 
10 kg/admt, of oxygen. 

10. A method as recited in claim 3, wherein the second 
step is supplied with S to 4 0 kg/admt, preferably about 
15 kg/admt, of peroxide. 

11. A method as recited in claim 3, wherein in th<a cocond 
step the temperature is 75 to 110«c, preferably 85 to 
950c, the pressure is 2 to 10 bar, preferably 2 to 5 bar, 
and the pH is 9 to 13 , preferably 10 to 11.5. 

12. A method recited in olaimc 2 and 3, wherein the 
bleaching sequence is Q-O/0-E0P-P nf where Q denotes metal 
removal, o oxygen stage, EOP bleaching alkalic extraction 
stage and P n generally one or mere peroxide stages, and 
marking ,, - M denotes washing between the various stages. 

.13. A method , as recited in claim 2, wherein at least one 
of the peroxide stages is replaced with an ozone stage 
for reaching a higher final brightness, whereby the 
sequence is either Q-o/o-EOF-Z-P-P or q-o/o-EOP-zp-p, 
wharo z denotes ozone bleaching* 

14. A method as recited in claim 3, wherein one of the 
following bleaching sequences is used: 
Q-0/o-P n , 
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Q-0/0-2P, 

O-Q-O/0-P n , 

O-Q-0/0-2-P n , 

0-Q-0/O-2/Z-P n 

0-Q-0/0-2P-P n , 

O-Q-O/O-ZP, 

0-Q-O/O-2/2P, 

0-Q~O/O-Z/ZP-P n , where 
O denotes a one-step oxygen delignif ication stage, 
q denotes a metal renoval stage using chelating agents or 
acidat:ion, 

O/O denotes a two-step oxygen delignif icat ion atago, 

2/2 denotes an ozone bleaching stage with two or more 

steps , and 

P n denotes one or more successive peroxide stages. 

15. A method as recited in claim 3, vberain ono of the 
following bleaching sequences is used: 

D 0 -O/O-E0P-D-E-D , 

D 0 -0/0-EOP-DE, in which 
D 0 denotes an activating and metals removing chlorine 
<} i i: xide r, t. c cf e , ft r.<* 

D denotes a conventional bleaching chlorine dioxide 
stage. 

16. A method as recited in claim 12 , 13, or 14, wherein 
at least a portion of the filtrate received from the 
washing stage posterior to a peroxide stage is conveyed 
to a washing stage preceding the oxygen stage in order to 
conduct the residual peroxide to the oxygen stage for 
intensifying thereof - 

17. A method as recited in claim 2, wherein 

2 to 8 kg/admt of oxygen and 0 to 10 kg/adrat of peroxide 
are added to the EOP stage. 
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18. A method as recited in claim 17, wherein magnesium, 
preferably MgS0 4 . EDTA, or DTPA, are added to the eop 
stage. 

19. a method as recited in claim 1, wherein magnesium, 
preferably MgS0 4 , EDTA or DTPA, are added to the oxygen 
stage c) . 

20. A method as recited in claims 6 and 9, wherein the 
bleaching sequence is Q-O/O-EOP-P^-Pa , whereafter the 
kappa number of pulp is < 2.0 and brightness > 83. 

21- A method as recited in claims 7 and 10, wherein the 
bleaching sequence is Q-O/O-EOP-P^Pj-Pa , whereafter the 
pulp kappa number is < 2 and the brightness > 85. 

22. A method ns recited in claim 20 or 21, wherein parot- 
ide is added to the P stages, 25 to 110 kg/admt in total, 
preferably about 60 kg/admt. 

23. A method as recited in claim 20 or 21, wherein 10 to 
40 kg/admt, preferably about 30 kg/admt, of peroxide is 

adaeu to tl*a ^tagc; . 

24. A method as recited in claim 20 or 21. wherein 

5 to 30 kg/admt, preferably about 10 kg/admt, of peroxide- 
is added to the P 2 stage. 

25. A method as recited in claim 20 or 21, wherein 10 to 
40 kg/admt, preferably about 20 kg/admt, of peroxide is 
added to the P 3 stage. 

26. A method as recited in claim 12, 13, 14, 20, or 21, 
wherein the 0 stage is combined with a lignin activating 
treatment with enzyme (X) . 
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27 a method as recited in claim 12, 13, 14. 20. or 21. 
vherein at least one of said P stages is pressurized- 

2a a » e thod as recited in claim 2. 4, or 27. wherein at 
leas t one of said pressurized stages using peroxide ,s 
supplied with cheating agents, such as EOT*, DTPA . 

29 . a method as recited in claim l. wherein pulp is 

reached in at least one of the stages c) and d) Jr at 
least one stage utilizing peroxide without the add-on 
of NaOH - 

30- A method as recited in claim 14. wherein in . 
sequence utilizing several peroxide stage the pH of the 
last but one stage is lower. 

31. A method as recited in claim 29 cr 30, wh««i» 

peroxide is added to the O/O stage. 

32 A method as recited in 31, wherein the bleaching 
sequence is O-Q-0/Op-Pa-P, in which O/Op denotes an O/O 
stage, to which peroxide is added, and Pa a P -tago with- 
out alkali addition, whereby the pH U.««of is lower. 

33. A method as recited in claim 1, 29, 30, 31 or 32, 
vhorein all stages are pressurized. 
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